In December 2017 we celebrated the 150 th anniversary of the Department of Plant Physiology and Biochemistry of St. Petersburg State University. This special issue of Biological Communications is dedicated to the overview of the rich history of one of the oldest departments of plant physiology in the world and the representation of the current state of research in the fascinating field of plant biology. Avalanche-like advances in state-of-the-art biological technologies evoke growing interest of researchers in the fundamental problems of plant life and the prospect of application of these technologies in agriculture, conservation and ecological monitoring. Several reviews and experimental articles presented in this issue describe various aspects of research in plant biology, including plant response to stresses, growth and development, intracellular organization of plant cells, plant metabolites and proteins.
Diverse modern techniques of plant cellular biology are intensively used in Professor Maria Shishova's group to study the mechanisms of signalling of the phytohormone auxin. This research was initiated by Professor Vsevolod Polevoi. The paper by Anastasia Kirpichnikova and co-authors describes the historical background and modern solution to this problem. In the review, a possible scheme of the regulation of elongation growth, based on the shift in plant cell sensitivity to auxin and the activity of the plasma membrane proton pump, is suggested.
Elongation growth is controlled by processes that occur not only inside the cell, but also in the cell wall. Elena Sharova and Aleksandra Romanova describe recent experimental data on apoplastic ascorbate, peroxidase activity and redox state in the growth zone of etiolated maize mesocotyls.
Another traditional area of research at the department is conducted by the group led by Professor Tamara Chirkova. Beginning in the early 1960s, she and her colleagues established a new scientific direction at the department, devoted to the study of plant adaptation to oxygen deprivation. The milestones of this work are reviewed by Tamara Chirkova and Vladislav Yemelyanov.
Abiotic stresses induce numerous morphological, physiological, biochemical and molecular changes in plants, which affect their growth and productivity. Effects of heavy metal stress on plants are described in the paper by Natalia Osmolovskaya and co-authors. The authors put special emphasis on the importance of organic acids in providing heavy metal tolerance to plants. The study of organic acid metabolism and mineral nutrition of plants is another traditional research area in the department; this research was begun in the 1930s by Professors Stepan Soldatenkov and Vladimir Chesnokov.
Taken together, the reviews and experimental papers presented in this special issue demonstrate the continuous progress of the department now celebrating its 150 th anniversary. An abundance of approaches, wide collaboration, financial support and attractiveness for young scientists and students give strong confidence in the future of plant functional biology at St. Petersburg State University.
